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(54) METHOD FOR FORMING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent dishing 
without affecting layout at the time of forming wiring 
or an electrode by damascene and dual damascene 
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forming a groove 103 in an interlayer insulating film 
102 on a semiconductor region 101, process for 
forming a conductive material film on the entire face 
of the interlayer insulating film 102 including the 
groove part 103, and process for removing the 
conductive material film on the interlayer insulating 
film 102 through chemical-mechanical polishing by 
leaving the conductive materials in the groove 103. In 
the process for forming the conductive material film 
on the entire face of the interlayer insulating film 102 
including the groove part 103, the mean grain 
diameter of a conductive material 104 formed in the 
groove part 103 is made larger than the mean grain 
particle of a conductive material 105 formed on a part 
other than the groove part 103. 
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CLAIMS 


[Claim(s)] 

[Claim l] The process which forms a layer 
insulation film on a semiconductor region, 
and forms a slot in this layer insulation 
film. The process which forms a 
conductive material film all over 
[ aforementioned ] a layer insulation film 
top including the aforementioned slot. 
The process which leaves a conductive 
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polishing, and removes the conductive 
material film on the aforementioned 
layer insulation film. It is the substrate 
formation method equipped with the 
above, and is characterized by making 
larger than the mean particle diameter of 
a conductive material formed in addition 
to a slot the mean particle diameter of a 
conductive material formed in a slot. 
[Claim 2] The process which forms an 
insulator layer on an active-matrix 
substrate, and forms a slot in this 
insulator layer. The process which forms 
a conductive material film all over 
I aforementioned ] an insulator layer top 
including tin* aforementioned slot. The 
process which leaves a conductive 
material in a slot by chemical mechanical 
polishing, and removes the conductive 
material film on the aforementioned 
insulator layer. It is the substrate 


larger than the mean particle diameter of 
a conductive material formed in addition 
to a slot the mean particle diameter of a 
conductive 1 material formed in a slot. 
[Claim 3] The substrate formation 
method characterized by controlling the 
mean particle diameter of a conductive 
material which arranges the film of a 
membrane type which is different into 
portions other than a slot and a slot, 
respectively, or different composition in 
the substrate formation method 
according to claim 1 or 2, and is formed 
on it using ground dependence of this film. 
[(Maim 4] The substrate formation 
method characterized by enlarging the 
mean particle diameter of a conductive 
material formed in a slot by laser 
radiation in the substrate formation 
method according to claim 1 or 2. 
[Claim r>] The substrate formation 
method characterized by making small 
the mean particle diameter of a 
conductive material of portions other 
than a slot by ion implantation in the 
substrate formation method according to 
claim 1 or 2. 
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[Detailed Description of the Invention] 
lOOOll 

[The technical field to which invention 
belongs] tins invention embeds the slot 


1 


J200O21885A 


material film, and relates to the 
substrate formation method which forms 
the conductive material film which 
functions as wiring or an electrode using 
chemical mechanical polishing (CMP). 
[0002] 

[Description of the Prior Art] In recent 
years, in the semiconductor device, dry 
et€hing of a metal membrane is not used 
for detailedizing of wiring, or 
multilayering and lowcost-izing, but the 
wiring formation method by the 
DAMASHIN (Damascene) method using 
chemical mechanical polishing (CMP) is 
proposed (U.S. Pat. No. 4944836). This 
method is the technology of obtaining the 
wiring layer (embedding aluminum 
wiring) 306 of the structure where CMP 
removed aluminum film which formed 
the aluminum film 304 thicker than a 
slot pattern in the insulator layer 302 in 
which the slot pattern 303 was formed by 
vacuum evaporationo or the spatter 
( drawing 6 (a)), and was formed in 
addition to the slot field, and the slot was 
embedded with aluminum ( drawing 6 
(b)), as shown in drawing 6 . In addition, 
in drawing 3 , a sign 301 is a silicon 
substrate. 

[0003] Moreover, as shown in drawing 7 
for low-costT/ing, the beer hall 406 used 
as connection between the slot 403 as 
wiring and the lower layer wiring 404 is 
formed (drawing 7 (a)). It is 
simultaneously embedded by the metal 
film 407 (drawing 7 (b)). simultaneously 


in chemical mechanical polishing By 
removing metal films other than a slot 
and a beer hall, ( dra wing 7 (c)) and the 
number of processes are cut down, and 
dual DAMASHIN (Dual Damascene) 
which forms a multilayer interconnection 
attracts attention. In addition, in 
drawing 7 , signs 401,402,405 are a 
substrate, a layer insulation film, and a 
photoresist, respectively. 
[0004] Promising ** of these methods is 
carried out also to copper with difficult 
dry etching to the demand of wiring or 
the reduction in resistance of an electrode. 
[0005] CMP grinds using the chemical 
etching operation by the chemical 
composition contained in an abrasive 
material, and mechanical scouring. As 
shown in drawin g 8 , after attaching in 
the polish head 502 which can rotate the 
substrate 504 which should be ground 
through the carrier pad 503 as a process 
of CMP, it grinds by forcing the front face 
of a substrate 504 on the rotating platen 
(turn table) 501. The pad (abrasive cloth) 
506 is stuck on the front face of a platen 
501, and polish goes to it by the slurry 
(abrasive material) 505 adhering to this 
pad 506. 
[0006] 

[Problem(s) to be Solved by the 
Invention] However, by the method of 
forming wiring or an electrode by 
above-mentioned DAMASHIN and the 
above-mentioned dual DAMASHIN 
method, as shown in drawing 9 , the 
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phenomenon called dishing in which the 
center section of the aluminum wiring (or 
electrode) 603 becomes depressed will 
arise. In addition, in drawing ( J . signs 
601. 602 are a substrate and a layer 
insulation film, respectively. 
[0007] As shown in drawj_ng__10 , in a 
portion with the small line breadth 
(wiring width of face) of aluminum wiring, 
this dishing becomes large as line 
breadth becomes large, although it is 
satisfactory, and dishing (impression) 
300nm or more produces it by width of 
face of 300 micrometers. Therefore, like 
the pad section which performs 
wirebonding. in several lOOmieromoter 
aluminum electrode, aluminum of a 
center section is removed by dishing and 
a defect may occur in wirebonding by it. 
Moreover, also with aluminum wiring, 
this dishing arises with the lat us power 
supply line of width of face, t he wiring 
depth of a center section becomes small, 
wiring resistance increases, and there is 
a problem of bringing about degradation 
of an element property. Moreover, since 
an impression occurs and a level 
difference increases absolutely by this 
dishing, the depth of focus in the 
lit hography of the wiring formed in this 
upper layer is pressed, and the problem of 
leading to an open circuit of wiring is also 
produced. 

[0008] it isalike, and it will follow, and 


mm of pieces will become the almost 
same pressure as heights other than a 
slot, and will become I the pressure to 
which as for this dishing, a flute width 
becomes large since the abrasive cloth 
f)06 has limited hardness and to which an 
abrasive cloth 506 contacts metal also in 
a slot pars basilaris ossis occipitalis 
becomes large, and 1 an equal polish 
speed Therefore, extremely, in the lat us 
slot of width of face, and portions other 
than a slot, the difference of the amount 
of polishes will be lost and metal will hp 
lost to a slot. Moreover, the front face 
becomes Hat. the difference of a level 
difference top (portion from which metal 
other than a slot is removed), and the 
bottom of a level difference (a part for a 
slot, portion in which metal remains as 
wiring) is small, also for the bottom of a 
level difference (a part for a slot), an 
abrasive cloth will contact and metal will 
be removed by the bird clapper as polish 
progresses. In realistic pattern size, if 
two above-mentioned operations become 
[ the width of face and the level difference 
for a slot I larger than the deflection of an 
abrasive cloth conjointly, the metal lor a 
slot will be removed and it will become 
the cause 1 of dishing. Furthermore, near 
the terminal point of polish, when the 
insulator layer which the metal 
represented by aluminum is exposed to a 
slot, and is represented with portions 
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I it will be in the state where metal was 
removed nearly completely in addition to 
the slot used as wiring, and ]), material 
with a big polish rate will be ground too 
much. Generally, in the case of aluminum 
and p-Si()2. as a terminal point is passed 
since the polish speed of aluminum is 5 or 
more times compared wit h pSi02 (when 
it will be in the state where metal was 
removed nearly completely in addition to 
the slot used as wiring), aluminum of a 
slot is ground and dishing becomes larger. 
[0009] As this cure against dishing, the 
method of enlarging the degree of 
hardness of an abrasive cloth f)06 is 
reported. If a degree of hardness is 
enlarged, although deformation of an 
abrasive cloth 50G will be suppressed and 
dishing will become small, the 
homogeneity of the polish speed of a 
substrate inside gets worse. Moreover, 
with a soft metal [ like aluminum ] whose 
metal removed by polish is also, by 
hardening an abrasive cloth, the blemish 
by abrasive cloths, such as a scratch, 
occurs on a metal front face, and brings 
about a poor property. 
[0010] As shown in drawing 11 , 
performing dishing prevention by 
allotting the field (polish stop section 704) 
which consisted of different material from 
the conductive material (aluminum) 703 
used for the interior of a slot as wiring or 
an electrode is proposed by JR9- 148329, A. 
In addition, in drawing U . signs 701,702 
are a substrate and pSi()2. respectively. 


[001 1] About arrangement of this polish 
stop section 704. to be below fixed 
distance (for example, f5() micrometers) 
with the shortest distance from the 
arbitrary points on the conductive 
material (aluminum) 703 to the polish 
stop section 704 or conductive (material 
aluminum) 703 side attachment wall is 
demanded. However, in order to prevent, 
dishing, surface rat io wit h the area of the 
polish stop section 704 allotted for the 
area of not only the distance that 
arranges such the polish stop section 704 
but the field which remains as wiring or 
an electrode, and dishing prevention, and 
the field area of the polish stop section 
704 are important. The case where the 
surface ratio of the polish stop section 704 
allotted to the area of the field 703 which 
remains as wiring or an electrode for 
dishing prevention is sufficiently small, 
When the field area of the polish stop 
section 704 is not sufficiently large Like 
Tnining which is easy to produce into the 
portion with which detailed slot wiring 
was densely located in a line Material 
with a slow polish speed (for example, 
p-Si02) cannot fully achieve the function 
as the polish stop section, but is ground 
like a conductive material (aluminum), as 
a result The wiring (electrode) depth of 
the center of wiring (electrode) decreases 
as well as dishing, and it leads to the 
increase in wiring (electrode) resistance. 
On the other hand, in order to secure the 
field which fully functions as a polish stop 
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layer 704, the comparatively big field 704 
must be secured in the conductive 
material field 70;], and wiring resistance 
and wirebonding intensity are affected. 
Moreover, since the polish stop layer 704 
which does not function as wiring 
(electrode) is in the interior, big wiring 
width efface and a big electrode must be 
arranged, and it becomes 
disadvantageous as a result on a layout. 
Moreover, when applying the angle of a 
reflected typo liquid crystal device or a 
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equipment to which this is changed on 
voltage, since it does not have a reflective 
function, this polish stop section 704 has 
the problem of causing the fall of area 
(numerical aperture) which acts as a 
reflecting plate. 

[0012] this invention aims at providing 
the possible substrate formation method 
of being able to prevent dishing, without 
affecting a layout, and being able to 
prevent the increase in wiring (electrode) 
resistance, and the variation of the 
wiring (electrode) resistance by wiring 
width efface, and aiming at the 
improvement in bright ness of a display 
image, and the increase m contrast in an 
electrode in the wiring by DAMASHIN 
and the dual DAMASI UN method for 
having used GMP, or formation of an 
electrode. 
lOOlMl 


invention according to claim 1 The 
process which forms a layer insulation 
film on a semiconductor region, and 
forms a slot in this layer insulation film. 
It is the substrate formation method of 
having the process which forms a 
conductive material film all over a layer 
insulation film top including a slot, and 
the process which leaves a conductive 
material in a slot by chemical mechanical 
polishing, and removes the conductive 
material film on a layer insulation film. 
In the process which form'' a conductive 
material film all over a layer insulation 
film top including a slot, it is 
characterized by making larger than the 
mean particle diameter of a conductive 
material formed in addition to a slot the 
mean particle diameter of a conductive 
material formed in a slot. 
(OOHl Moreover, the process which 
invention according to claim 2 forms an 
insulator layer on an active-matrix 
substrate, and forms a slot in this 
insulator layer. Gome out and it is. it has 
the process which forms a conductive 
material film all over an insulator layer 
top including a slot, and the process 
which leaves a conductive material in a 
slot by chemical mechanical polishing, 
and removes the conductive material film 
on an insulator layer In the process 
which forms a conductive material film 
all over a layer insulation film top 
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diameter of a conductive material formed 
in addition to a slot the mean particle 
diameter of a conductive material formed 
in a slot. 

[0015] Moreover, in the substrate 
formation method according to claim 1 or 
2, invention according to claim 3 arranges 
the film of a membrane type which is 
different into portions other than a slot 
and a slot, respectively, or different 
composition, and is characterized by 
controlling the mean particle diameter of 
a conductive material formed on it using 
ground dependence of this film. 
[0016] Moreover, invent ion according to 
claim A is characterized by enlarging the 
mean particle diameter of a conductive 
material formed in a slot by laser 
radiation in the substrate formation 
method according to claim 1 or 2. 
[00 17] Moreover, invention according to 
claim 5 is characterized by making small 
the mean particle diameter of a 
conductive material of portions other 
than a slot by ion implantation in the 
substrate formation method according to 
claim 1 or 2. 
[0018] 

[Embodiments of the Invention] 
I lercafter the operation gestalt of this 
invention is explained based on a 
drawing. Drawing 1 is drawing showing 
the example of a process of the substrate 
formation method concerning this 
invention. Reference of drawing J. forms a 
slot 103 in the layer insulation film 102 


on a semiconductor region (substrate) 101 
first ( drawing 1 (a)). After an appropriate 
time, a conductive material film (metal) 
is formed all over the layer insulation 
film 102 top including a slot 103 
( drawing 1 (b)). 

[0019] Under the present circumstances, 
in this invention, the mean particle 
diameter of the conductive material (for 
example, aluminum) 104 formed in a slot 
103 is made larger than the mean 
particle diameter of the conductive 
material (for example, aluminum) 105 
formed in portions other than slot 103. 
That is, as aluminum film which has a 
different mean particle diameter by 
aluminum film into which membrane 
formation temperature, the lower layer 
membrane type, and the membrane 
formation method were changed is 
formed and the polish speed is shown in 
drawing 12, as for polish speed, what has 
a small particle size falls as particle size 
becomes large early, and polish speed 
falls extremely by the film near a single 
crystal, this invention - **** -■ this - 
using a slot - 103 ■■ forming ■- having -■ 
conductivity - material - (-- aluminum 
--) -• 101 -- comparing ■• polish - removal 
-- carrying out - it should have - a slot - 
except - a portion - conductivity 
material ■- (■• aluminum ■■) •■ 105 -■ a 
mean particle diameter - small 
carrying out - things - a slot ■■ 103 - 
conductivity - material - (■■ aluminum 
*-) -- 101 - grinding - having -- hard - 
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carrying out . 
[0()2()| A ft or carrying out like dr aw ing 1 
(I)) and forming the conduct ive material 
101,1 Of), it leaves the 1 conductive material 
KM in a slot 103. and chemical 
mechanical polishing (CMP) removes the 
conductive material KM, 105 ( drawing 1 
(0). (d)). In addition, in the middle 1 of 
metal removal according I drawing 1 (c) I 
to CMP, metal removal according 
[ drAWjjig.l (d) 1 to CMP is performed, 
and signs that the field K)(> which 


formed in the slot 103 are shown, 
respect ivoly. 

l002ll this invention - **** - such - a 
slot - 103 *• forming - - having -■ 
conductivity - material -- (-- aluminum 

■- 104 comparing " polish removal 
-■ carrying out -• it should have ■- a slot ■- 
except ' a portion - conductivity - 
material -- (-- aluminum --) - 105 -- a 
mean particle diameter ■- small - 
carrying out - things -- a slot -- 103 ■- 
conductivity ■- material " (*• aluminum 
--) -- ](M -- grinding - having - hard - 
dishing -■ it can prevent . In addition, as 
for the difference of the mean particle 
diameter of the crystal formed in a slot 
103. and the crystal formed in portions 
other than a slot, it is desirable that it is 
that from which the ratio (polish speed of 
the polish speed / slot of portions other 
than a slot) of polish speed becomes 1.5 or 


will form a layer insulation film on a 
semiconductor region, and will form a slot 
in t his layer insula! ion film if it puts in 
another way, It is the substrate 1 formation 
method of having the process which 
forms a conductive material film all over 
a layer insulation film top including a slot, 
and the process which leaves a 
conductive material in a slot by chemical 
mechanical polishing, and removes the 
conductive material film on a layer 
insulation film. In the process which 
forms a conductive material film a!! over 
a layer insulation film top including a slot, 
it is characterized by making larger than 
the 1 mean particle diameter of a 
conductive material formed in addition to 
a slot the mean particle diameter of a 
conductive material formed in a slot. 
10023] Moreover, this invention is 
applicable to formation of an 
active-matrix substrate. Namely, the 
process which forms an insulator layer on 
an active-matrix substrate in this case, 
and forms a slot in this insulator layer. 
The process which forms a conductive 
material film all over [ aforementioned ] 
an insulator layer top including the 
aforementioned slot. In the process which 
has the process which leaves a conductive 
material in a slot by chemical mechanical 
polishing, and removes the conductive 1 
material film on the aforementioned 
insulator layer, and forms a conductive* 
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By making larger than the mean particle 
diameter of a conductive material formed 
in addition to a slot the mean particle 
diameter of a conductive material formed 
in a slot, dishing can be similarly 
prevented with having mentioned above. 
[0024] Moreover, although [ an 
above-mentioned example 1 the 
conductive material (metal) 104.105 is 
aluminum As a conductive material 
104.105. by changing membrane 
formation temperature, a lower layer 
membrane type, and the membrane 
formation method That what is necessary 
is just that in which a film with a 
different mean particle diameter is 
formed besides aluminum For example, 
you may be the alloy which added at least 
one of Si. Cu, Pb. Ti, Pd, Sr, nickel. Cd. Ta. 
and the W to the metal containing at 
least one of Aluminum aluminum. 
Copper Cu, Silver Ag, Chromium Cr, and 
Nickel nickel, or this metal. 
[0025] Moreover, although the conductive 
material 104.105 was directly formed in 
portions other than a slot 103 and a slot, 
the film of a membrane type which is 
different into portions other than a slot 
103 and a slot, respectively, or different 
composition may be arranged, and the 
mean particle diameter of a conductive 
material formed on it may be controlled 
by the above-mentioned example using 
ground dependence of a film. For example, 
a TiN film can be arranged on a slot 103, 
Ti film can be arranged on portions other 


than a slot, and the mean particle 
diameter of a conductive material can 
also be controlled by forming a conductive 
material on these films. More concretely, 
a TiN film can be arranged on a slot 103. 
Ti film can be arranged on portions other 
than a slot, and the alloy of aluminum or 
aluminum can be used as a conductive 
material. 

[0026] Or the mean particle diameter of a 
conductive material formed in a slot 103 
can also be enlarged by laser radiation. 
[0027] Or t he mean particle diameter of a 
conductive material of portions other 
than a slot can also be made small by ion 
implantation. 
[0028] 

[Example] Hereafter, the example of this 
invention is explained. 
[0029] Substrate formation (wiring 
formation) was performed in the example 
1 example 1. Drawing 3 is drawing 
showing the example of a process of the 
substrate formation (wiring formation) by 
the example 1. First, under formation of 
the semiconductor substrate 201. more 
concretely, contact was formed in this, W 
was embedded and the substrate 201 took 
after forming a semiconductor with 
well-known technology in the example 1 
using lithography and etching. Thus, 
after forming the semiconductor 
substrate 201, the tetrapod ethoxy silane 
(TEOS) was used for this upper layer, and 
the silicon oxide 202 as a layer insulation 
film was formed in it by the thickness of 
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(iOOnin in plasma ('VI). Subsequently, 
after applying the photoresist 20!) and 
exposing this, the slot 203 (a depth of 
(>00nm) in which wiring should be formed 
in the anisotropic etching using CI I F3 
and C2F0 was formed ( d rawing 3 (a)). 
[0030] Subsequently, after performing 
degasifying processing for 1 minute at the 
temperature of 500 degrees C and 
performing 20nm reverse spatter 
cleaning by thermal oxidation film 
conversion, in the long distance spatter 
(LTS) which detached a substrate and the 
distance between targets, the Ti film 207 
was formed in thickness of 30nm. and, 
subsequently to the thickness of 40nm, 
the TiN film 208 was formed ( drawing 3 
(b)). 

|003l] Next, the TiN film 208 of portions 
other than slot 203 was removed in 
chemical mechanical polishing (CMP) 
( dr awing 3 (c)). The equipment of 
Westech372M is used, in addition - as 
CMP ■ the product made from 
1PKCTPANAR -- as a slurry of primary 
polish What mixed 30% 
hydrogen-peroxide-solution 1 12( )2 with 
(^CTTIOIO made from Rodel by 1M just 
before polish is used. Moreover, that in 
which SUMA- 100 carried out the 
laminating to KM 000 made from Rodel 
as a pad is used, and it is Supreme made 
from pure water and Rodel about 
secondary polish. It carried out using t ho 


CMP polish. About removal of the TiN 
film 208. to 40nm of thickness of the TiN 
film 208, since the level difference by the 
slot was as large as (i(K)nm, dishing was 
not produced. 

[00321 Subsequently, after performing 
degasifying processing for 3 minutes at 
the temperature of 550 degrees C, 
performing 5nm reverse spatter cleaning 
by thermal oxidation film conversion and 
forming aluminum-0.f)% Cu at 450 
degrees C, metal (aluminum -0.5% Cu) 

ufi u nm }mrlrl<wl in tno rlot'iilnrl elnt ti'iwirttr 
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applied high pressure ( dr awing 3 (d)). 
aluminum0.5% Cu of thickness could be 
HOOnm. since, as for portions other than a 
slot, the TiN film 208 is removed by the 
TiN film 208 being formed by the side 
attachment wall and pars basilaris ossis 
occipitalis of a slot and it has become the 
Ti film 207 at this time - the number of 
width of face - the metal 204 whose mean 
particle diameter is about 10 
micrometers was formed in a part for the 
latus slot of 100 micrometers and width 
of face, and the metal 205 of about 
3-micrometer mean particle diameter 
was formed in portions other than the 
slot which should be removed 
[0033] In addition, although TiN and Ti 
were used as a film which controls 
particle size hero What added a fluorine, 
boron, Lynn. etc. to oxide films, such as 
night RAIDO films, such as metal 
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the upper metal particle size is also 
controllable combining the membrane 
type from which organic films, such as 
the silicon oxide and polyimide which are 
called inorganic [ which consist s of a 
silanol, a siloxane. etc. ], and organic 
I SOG ], and acrylic resin, etc. differed. 
Furthermore, the upper metal particle 
size is also controllable also by the same 
membrane type, such as changing the 
composition ratio of Ti and N in TiN, 
changing the composition. 
[0034] The equipment of Westech372M is 
used, subsequently, the process of 
drawing 3 <c) -■ the same -- carrying out -- 
the product made from I PEC PLANAR - 
as a slurry of primary polish What mixed 
30% hydrogen peroxide solution 1 1202 
with QCTT1010 made from Rodel by Dl 
just before polish is used. Moreover, that 
in which SUBA-400 carried out the 
laminating to IO1000 made from Rodel 
as a pad is used. Moreover, it is Supreme 
made from pure water and Rodel about 
secondary polish. Except for the inside of 
a slot, metal (aluminumCu) and the Ti 
film 207 were removed using the RNH 
pad (drawing 3 (e)). Here, it is Down. 
Force:?. Opsi, Platen Speed^50rpm. 
Carrier It is the conditions of 
Speed : 40rpm and the polish speed of t he 
aluminum Cu film on the TiN film 208 
equivalent to a slot pars basilaris ossis 
occipitalis (about 10 micrometers of mean 
particle diameters) is a part for about 
140nm/. The polish speed of the 


aluminum Cu film on the Ti film 207 
after the polish which corresponds on the 
other hand in addition to a slot (about 3 
micrometers of mean particle diameters) 
is 1:2.1, and its polish speed for a slot is 
[ about 300nm a part for /and its ratio ] 
slower. In this case, it checked that 
dishing in aluminum polish was 20nm or 
less. Therefore, the increase in wiring 
resistance and the variation of wiring 
resistance by dishing can be suppressed. 
Moreover, the multilayer interconnection 
which t he depth of focus of lithography 
was not pressed, either and turned 
minutely becomes possible. 
[0035] Since the width of face of a slot is 
substantially influenced of the width of 
face of a slot about a portion 10 
micrometers or less, although particle 
size is smaller than 10 micrometers, an 
abrasive cloth does not follow depression 
of such small width of face, and the width 
of face of a slot is embedded by metal 
about the double -precision grade of the 
amount of metal membrane formation at 
it, it becomes a flat completely, and the 
depression for a slot is not seen. 
[0036] In the example 2 example 2. the 
reflected type active-matrix liquid crystal 
display was created, Drawing 4 is 
drawing for explaining the production 
process of an example 2 re flection -type 
active-matrix liquid crystal display. In 
addition, a this reflection type 
active-matrix liquid crystal display is 
formed corresponding to the intersection 
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of two or more signal lines anil two or 
more scanning lines, it has a moans to 
impress voltage to the pixel electrode 
which consists of metals, and the pixel 
pitch has been 300 micrometers. 
[0037] in the example 2, well known 
technology, first, on the glass substrate 
802 with a thickness of 1 . 1 mm. the 
tantalum Ta metal of 300nm thickness is 
formed by the spatter, by photo 
lithography and etching, patterning is 
performed and a gate electrode and gate 
bus wiring are formed Subsequently the 
silane S i 1 14, the amorphous silicon thin 
film (a Si) with a thickness of lOOnm 
which formed membranes by the plasma 
CV1) using hydrogen 112, and the n+ type 
a-Si layer with a thickness of 5()nm it is 
thin in a contact layer behind were 
formed in continuation after forming the 
gate insulator layer 803 which consists of 
a silicon nitride SiNx by plasma CVD 
(chemical vapor growth). Patterning of an 
n+ type a Si layer and the a Si layer is 
carried out. in a spatter, aluminum is 
formed, patterning is performed, the 
source electrode 805 and the drain 
electrode 801. and the source bus wiring 
80<; are formed, and TFT (TFT) 801 is 
completed. 

[00381 Subsequently, in the plasma CVD 
using TK( )S. Si()2 film 808 was formed in 
the thickness of 1.-1 micrometers, and 
('MP performed flattening, in addition -■ 


SUHA '100 carried out the laminating to 
KM000 made from Rodel as a pad using 
SS12 made from Cabot using the 
equipment of Westech372M as a slurry of 
primary polish - using -- as secondary 
polish -- Supreme made from pure water 
and Rodel It carried out using the RNH 
pad. 

[0030] Washing by I IF and the brush 
scrub was performed 1% after CMP 
polish. The resist was applied to the 
upper part, it exposed using the mask for 
pixel electrodes first development and 
patterning were performed, and the slot 
800 which serves as a pixel electrode by 
(T IF3 and the dry etching using C2F0 
was formed. The depth of a slot 800 was 
set to 400nm. Then, resist ablation was 
performed. Subsequently, for beer hall 
formation, the resist application was 
carried out again, patterning was 
performed, and the beer hall 810 was 
formed by dry etching. 
[(HMO] Then, resist ablation was carried 
out, 500 degrees C. degasifying for (>0 
seconds, and after performing 20nm 
reverse spatter denning by oxide-film 
conversion, continuously, the TiN film 
was formed in t hickness of 20nm. 
subsequently to the thickness of fJOOnm 
the aluminum0.f>%Cu metal 811 was 
formed, and the slot 800 and the beer hall 
810 were embedded simultaneously. In 
addition, at this time, the membrane 
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moan particle diameter of aluminum did 
not ask a slot 809 and except slot 809. but 
was set to about about 1 micrometer. 
lOOll] Subsequently, absorption of 
aluminum irradiated preponderantly the 
center of the slot 809 equivalent to the 
pixel electrode 81 1 using the ArF laser 
which is the high wavelength of 193nm 
(carrying out the scan of the laser beam 
and irradiating only a particular part), 
and increased aluminum particle size. At 
this time, the diameter increase of crystal 
grain is promoted more by preparing TiN 
in the ground. Thereby aluminum 
particle size for the slot 809 equivalent to 
the pixel electrode 811 turned into about 
8- micrometer mean particle diameter. 
Here, although ArF laser was used, you 
may use other laser for partial heating. 
[00421 The equipment of Westeeh:*72M is 
used, the product made from after an 
appropriate time and IPEOPLANAR - 
as a slurry of primary polish What mixed 
30% hydrogen peroxide solution 1 1202 
with QCTT1010 made from Rodel by Fl 
just before polish is used. Moreover, that 
in which SUBA-400 carried out the 
laminating to IC1000 made from Rodel 
as a pad is used, and it is Supreme made 
from pure water and Rodel about 
secondary polish. Except for the inside of 
a slot. aluminumCu and Ti film were 
removed using the RNH pad. Here, it is 
Down. Force:?. Opsi, Platen Speed^50rpm, 
Carrier The polish speed of the 
aluminumCu film (about 1 micrometer of 


mean particle diameters) which 
corresponds on condition that 
SpeedMOrpm to the polish speed of the 
aluminum Cu film (about 8 micrometers 
of mean particle diameters) equivalent to 
a slot in addition to a slot is the ratio of 
1*2.5. and its polish speed for a slot is 
slower. In this case, it checked that 
dishing in aluminum polish was lOnm or 
less. Thus, by the dual DAMASHIN 
method, the pixel electrode 81 1 and the 
beer hall 810 could be formed 
simultaneously, at the fewer process, it 
was very flat and the pixel electrode 
which can contribute to the improvement 
in brightness and the increase in contrast 
in a display image was able to be 
produced. 

[0043] In addition, in an 
above-mentioned example, this invention 
is applied to production of the switching 
element of an active-matrix liquid crystal 
display, and it is a-Si. Although the case 
where TFT was used was explained, this 
invention is applicable also to 2 terminal 
driver elements, such as TFT and MIM 
(Metal Insulator Metal) using contest 
polysilicon, single crystal silicon, etc.. and 
a varistor. Moreover, in an 
above-mentioned example, although 
glass was used as a substrate, the 
insulating substrate which consists of 
plastics, such as a quartz substrate, and 
PC (polycarbonate), PES (polyether 
sulphone). PI (polyimide), PET 
(polyethylene terephthalate). can also be 
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used. I Si wafer and I 
[00441 Moreover, although the display 
device which used liquid c rystal material 
was mentioned as the example in the 
above-mentioned example, application of 
this invention is not restricted to this and 
can be applied also to the electrode of the 
equipment to which the angle of a mirror 
electrode is changed with voltage, wiring, 
and pad structure. 

[00451 The multilayer interconnection 
which turned minutely was formed in the 


like the example 1, on the detailed 
substrate [)()] in which the semiconductor 
was formed of an example ',], lithography 
and etching were used, contact was 
formed, drawing 5 embedded W, and it is 
drawing for explaining the production 
process of a multilayer interconnection 
which turned, and it formed I it used the 
tetrapod ethoxy silane (TFOS) for the 
upper layer of this substrate 901, and ] 
the layer insulation film (silicon oxide) 
1)02 in it by the thickness of 500nm at 
plasma ('VI). Furthermore, it 
resist -applied, and exposed and the slot 
field \m (a depth of 500nm) which is 
wiring in OHF:} and the anisotropic 
etching using C2FG was formed. 
[004G] Subsequently, in the long distance 
spatter (LTS) which detached a substrate 
and the distance between targets after 
performing dogasifying processing for :] 


spatter cleaning by thermal oxidation 
film conversion, the TiN film was formed 
in thickness of 40nm. and after forming 
the aluminum-0.5%Ou metal 904 at 4f)0 
degrees C continuously, metal was 
embedded in the detailed slot 90:}, having 
applied high pressure. The thickness of 
the aluminum-0.5%Cu film 904 could be 
700nm. At this time, aluminum-0.5% Ou 
of mean particle diameter was set to 
about 10 micrometers in the slot 90:3 and 
the other portion except for the detaded 
slot. 

[00471 All the slot portions that are 
equivalent to wiring at the upper layer of 
this aluminurn().5%Cu film 904 were 
covered by the photoresist 905. The state 
at this time is shown in drawing 5 . On 
the left -hand side of drawing .5 , about the 
flute width about 1 of aluminum-0.5% Cu 
of thickness ] double precision Since ion is 
not poured in to the portion which 
functions as wiring even if 
aluminum-0.5% Cu is embedded 
completely, and depression of 
aluminum-0.5% Ou is not seen but there 
is no resist mask, Kven if it does not cover 
by the resist, it is not necessary to be an 
expensive aligner for forming a detailed 
pattern satisfactory therefore 1 , and it is 
good at cheaper and easy rough exposure. 
[0048] Furthermore, even if impurity ion 
is poured in. as long as it is satisfactory to 
the electrical property and 
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more than a certain line breadth from 
which dishing poses a problem (for 
example, 20 micrometers or more) by the 
resist so that it may become a mask. 
Then, phosphorus ion is poured in 
pouring energy lOOkeV and five El5/cm2 
of doses. The impurity ion to pour in and 
its dose are adjusted so that sufficient 
amount to make amorphous an argon, 
silicon, oxygen, nitrogen, and arsenic and 
other metal may he poured in and ion 
may be poured into a position which does 
not have influence in a lower layer by an 
ion kind and metal thickness about 
pouring energy. With the ion 
implantation, aluminum other than the 
slot removetl by CMP was able to be made 
a morphous. 

[0049] Subsequently, it grinds on the 
same conditions as an example 1 and an 
example 2, and the ratio of the polish 
speed of aluminunrCu films other than a 
slot (amorphous) is 1 ; 3 to the polish speed 
of the aluminum-Cu film (about 10 
micrometers of mean particle diameters) 
of a slot pars basilaris ossis occipitalis, 
and the polish speed for a slot is slow. In 
this case, it checked that dishing in 
aluminum polish was lOnm or less. 
Therefore, the increase in wiring 
resistance and the variation of wiring 
resistance by dishing can be suppressed. 
Moreover, the multilayer interconnection 
which the depth of focus of lithography 
was not pressed, either anil turned 
minutely becomes possible. 


[0050] Moreover, when a mask is not 
carried out to all wiring by the resist, 
although fault is produced in 
electromigration resistance in order that 
a certain specific line breadth which did 
not carry out a mask by the resist more 
than from the double precision of metal 
membrane formation width of face may 
make it amorphous with an ion 
implantation, it is also possible to recover 
crystal Unity by the annealing processing 
after polish etc. 
[0051] 

[Effect of the Invention] The process 
which according to invention of a claim 1 
forms a layer insulation film on a 
semiconductor region, and forms a slot in 
this layer insulation film as explained 
above, The process which forms a 
conductive material film all over 
[ aforementioned 1 a layer insulation film 
top including the aforementioned slot, In 
the process which is the substrate 
format ion method of having the process 
which leaves a conductive material in a 
slot by chemical mechanical polishing, 
and removes the conductive material film 
on the aforementioned layer insulation 
film, and forms a conductive material 
film all over [ aforementioned ] a layer 
insulation film top including a slot By- 
being made to make larger than the 
mean particle diameter of a conductive 
material formed in addition to a slot the 
mean particle diameter of a conductive 
material formed in a slot, and changing 
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the particle size of a conductive material 
with portions other than a slot and a slot, 
polish speed can he controlled and 
dishing of wiring or an electrode can he 
prevented. That is. in the wiring by 
DAMASHIN and the dual DAMAS1I1N 
method using CMP, or formation of an 
electrode, dishing can be prevented 
without affecting a layout, and the 
increase in wiring resistance can be 
suppressed by this, and variation in the 
wiring resistance by line breadth can be 

IIKUU OlIIHii, mm hi (uhii/<im n/u v/i t* vn i ivv 

and the high yield can be planned. 
Moreover, poor wirebonding is lost in the 
pad section. Furthermore, in the case of a 
reflector, a very flat reflecting plate can 
be obtained, the brightness of a display 
image can be raised, and contrast can be 
made to increase to it. 
|00r r )2] Moreover, the process which 
according to invention of a claim 2 forms 
an insulator layer on an active-matrix 
substrate, and forms a slot in this 
insulator layer. The process which forms 
a conductive material film all over 
[ aforementioned I an insulator layer top 
including the aforementioned slot. In the 
process which is the substrate formation 
method of having the process which 
leaves a conductive material in a slot by 
chemical mechanical polishing, and 
removes the conductive material film on 
the aforementioned insulator layer, and 


top including a slot By being made to 
make larger than the mean particle 
diameter of a conductive material formed 
in addition to a slot the mean particle 
diameter of a conductive material formed 
in a slot, and changing the particle size of 
a conductive material of portions other 
than a slot and a slot, polish speed can be 
controlled and dishing of wiring or an 
electrode can be prevented. By this, the 
increase in wiring resistance can be 
suppressed, and variation in the wiring 
pnL'irinry'n \\y jinn bro»idth can be ni'"^ 0 
small, and stabilization of a device and 
the high yield can be planned. Moreover, 
poor wirebonding is lost in the pad 
section. Furthermore, in the case of a 
reflector, a very flat reflecting plate can 
be obtained, the brightness of a display 
image can be raised, and contrast can be 
made to increase to it. 
1005;}] Moreover, according to invention 
of a claim l\. the film of a membrane type 
which is different into port ions ot her 
than a slot and a slot, respectively, or 
different composition is arranged, and 
the operation effect of a claim 1 and a 
claim 2 can be acquired by controlling the 
mean particle diameter of a conductive 
material formed on it using ground 
dependence of this film, securing the 
reliability of wiring. 
[00. r )<l] Moreover, according to invention 
of a claim A. the operation effect of a 
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conductive material formed in. a slot by 
laser radiation, without increasing 
processes, such as lithography. 
10055] Moreover, according to invention 
of a claim 5, a substrate can be 
collectively processed by making small 
the mean particle diameter of a 
conductive material of portions other 
than a slot by ion implantation, and the 
operation effect of a claim 1 and a claim 2 
can be acquired by the high throughput. 

DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 
[Drawing ]] It is drawing showing the 
example of a process of the substrate 
formation method concerning this 
invention. 

[Drawing 2] It is drawing showing the 
relation between a mean particle 
diameter and polish speed. 
Uinvwjn£__3j It is drawing showing the 
example of a process of the substrate 
formation by the example 1. 
[ Drawing 4] It is drawing for explaining 
the production process of an example 2 
reflect ion -type active-matrix liquid 
crystal display. 

[1 . ) rawing 5] It is drawing for explaining 
the production process of the wiring 
between layers which is an example 3 
and which turned minutely. 
[Drawing Gl It is drawing showing the 
wiring formation method by the 
conventional DAMASI UN method. 


[Drawing 7] It is drawing for explaining 
the dual DAMASHIN method. 
LDr#_wjji&_8] It is drawing for explaining 
chemical mechanical polishing. 
[Drawing 9] It is drawing for explaining 
dishing. 

IILrULwi.ilg.JIlI It is drawing showing the 
relation between wiring width of face and 
dishing. 

[Dra wing 1 1] It is drawing for explaining 
the Prior art which meant preventing 
dishing. 

[Description of Notations] 

101 Semiconductor Substrate 

102 Layer Insulation Film 

103 Slot 

104 J05 Conductive material 

10G Field Which Functions as Wiring or 

an Electrode 

201 Semiconductor Substrate 

202 Layer Insulation Film 

203 Slot 

20 1,205 Metal (aluminum Cu) 

20G Field Which Functions as Wiring or 

an Electrode 

207 Ti Film 

208 TiN Film 
201) Photoresist 

801 TFT (TFT) 

802 Glass Substrate 

803 Insulator Layer 
801) Slot 

810 Beer Hall 

811 Pixel Electrode 

901 Substrate 

902 Layer Insulation Film 
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!)():] Slot 

JKM AluminunrGu Film 
i)(). r ) Photoresist 


W)U*®&f?ft (JP) 02) & Ufl ^ If & ^ (A) <ll)ttttttUH&RMH» 

&BB2000 - 21885 
(P2000 - 21885A) 

(43)^W0 ¥jfcl2*£ 1 /121 0 (2000. 1.21) 


©o inter mmn 

HO 1 L 21/3205 
G0 2F 1/1343 
H0 1L 21/304 622 


F I 

H0 1L 21/88 
G0 2F 1/1343 

HO 1 L 21/304 


r-m*(#*) 

2H0 9 2 
5F0 3 3 


6 2 2X 


<z\mm*n w»¥io-2onso 

(22)ttK0 ¥«tl0^7/! 1 0(1998.7.1) 


Sf*#©»5 FD (±10 Jl) 


(7DWBA 000006747 
(72)*§9# 

(74) im A 100090240 


(54) [JM<z>«fH 2&B$&m 


(57) [t : *-Jl 

[ i¥.«a ] c m p £ /fl p/:^-;^ ^ J; o-r ^ r ^ y 

t -t-^w^^c i o i i.^m^mm i o 2 

1 O 3 £ffM1-£XM<^ 1 O 3 £liA,T'Jif.*1 

-Mi u «rsn 0 3£3^Jipate**iis;i 0 2±±m'- 
ii)f:-/itin s^mtiw^ 1 0 5 c/j-^jm^^ *j ■; 



(d) 


106 


^Oiiiiacii 


-103 
102 

101 


(2) 

1 

*j : -r v i h i^^t-i 10 
*f. l , tfmtn^m i * i^-i v ::fy. . «ifi aus^- £ 

A C f ]i i ML %i. |S .. t : ■ fii i - #■ Tti*f 1: HI < • : /AH ~ ^ r.f¥. 

■ ¥r> l/X ■'[ -)X. 'J i L X •> J ' . ' "•' . t & u iJ i t " J 7 . ' X ' ■ j j :j J, ra t '! ' 'T-U r ? n>- 1 

?:fd.:#'.1ir{-.fftf^; / ->f ;&-k {.T.tt;::4;i >T. iftffii-iff- 

T , imX iX 

fills:; ^£;m^''^;> h:.^'..^..^- 
1- nji ik^h i>^v\xtn^xmm **- 

[,M:^ 4 ] M.kfrt 1 * /- ; t t ; t 'r k-T' ^ttv-itU'/tf ,A: 

i : ; r . • v - . ,: ;. ■: -i l> 

[() O'll] 

[ ^nfi.'iK;-!- r!i^r;/Sf] i^t'^.i a'-.H^:;' .:V: 
[000 u 1 


2 0 0 0 2 18 8 f) 

/AU^i'-.A l!^-r\IPi: ^ ^^i:L, jjH/^A 1 TW) 

(>]() f h )) ir 1 ^ *■ ^ - ^ i L^] :i i : 1 • , 
ri'k! 0 1 it, i:- \K&XX-.. r j 

[0 0 0 3] tt', tit 1 ' 7 I 1L( ; - t'#>\l. y\7\lXr^l 

Oi:. fctfkk LCc^4 0 :s . l - ! '^^^4 04 tc^m 
■:t£h V. 'M - -^4 i) *i ■Vff i.'C L. i^f] 7 ( a ) ), ^ii 'rfn] 
liyil/ V a-^4 0 7 V^!V t ^.-(^]7 (b)). imi-it'T 

Pf-i;-) 5 : .hi.:^- ■ ■: 'X7 ; , )i. I'.^lftl H"J« L . ^ 

***^J^"ko->' V/L'^-.- ;■ fl) u a 1 Dam 
.i s l e n e ) t»/! 1 1 Cl 4 1> /ci; . ^] 7 l^^jl • 
Hv4 0 1, 4 o :•, 4 o r. tt. -h^u, 

[ o o o 4 ] .in.'.i'v'MJj.t . &M.h \>i^i:r&foy>iiitii 

in fk./.'fc , i • .• i. ■> -r- ^. i I r *| ^JJ : - >j 

\- : . i j i . i »l i..- * u ■. . . 1 

[0005] cm Hit, wmrt u\ 7 A\;v-\^\z~ 

x ^il /^)-^ 'MVHj . m^fVjtJf^fVii] i;/ : -:fi|;ij 

-jvi- j. v xn v -^ ; : * o 4 &i'':k;»nib'*fiJF 

iff - - ■:• K5 0 2 v ■: . }■ f, 0 l< ft- -V L X\(i^ i-f 

\) Xiu. m^Xo / w (iflf.fr.fffii o i ;:^wr> o 
4 hi t-W I ■! m i u (•: n , ^iff i-n ^ *■ , '^7 
- r> 0 1 i*:'^;fiJ|:..M.. • • r(Wif?fl."> 5 0 *> ,"t-'Jk m f-f 
iK./cCk'), it'..--" * K 5 o r. ilfi.fT U^' v ,; - - 

ffi^ftfli) r> o .s i:.;. , •:fir/'^/-jlil> > 

[ O 0 0 6 ] 

[ MI-^M'^. L , -:-l- : :.£t , :Jttil L/j*L4\vr., ! 

"-. v'/i U:X- i: > C(^d^ ^- «i i?Q; 

^ »f : :> /^r;'( L 9 ; : l a i K'S 
^.v »r.r.1.t^Mi o : ';.^r/-' r 

r. 

[ i'o o 7 ] *■ <■.••)--! ■ > .. i • i : i o. i-i :. -'j 
!: A 1 h.>^x^%>hW^''- j - MTOVi^ 

■ \ A ■ ■; i : I ■ * ' \' • t,V : .•:()(),; in 

;-fi :i o o r: ini'- ■ (')■' - - . '/i< : .;>*! :: 

• - C, ; ' f T ! - . " 5:r] -0 • • :■ (••;;•;.'' I 

') & 1 o o u ir.-.'-A 1 r^Ht ■:■( v r ■„ - -',:.x 
^X^Jl%>'>A 1 /.>PkJ; ' -T V v ^ ^^fi^i 

//'^T.-k ^^m- 0 . J A : fa^e^^a ^ 
^ ■> : r, :-i i i-/)->- - r . [ t-^{^ r ^ L 


\ . ^ s .- .; 


3 

[ o oo8] - 1/^- , : ' ■ ; ."it. r> o ti //■ 
■'.^^tt •-•:>/-. v. Mv^x : v^i^- x ?« 
LtSTjiu;^-'; ^iTf/'ff^iT. o ^/-y ■■■ Jh.'j,: 5 . 
te^V^-.V. ^UVirM!,!^^: X&,> 

jsi^/c - x i ^ it-,-:, ^ito^u 

^tMOT:V u 'V, ffi/lf.fc'Mi^V : -V " . jfjtliili- ' 

v-:<v : :. h •*' f«i«.Mi ; ;: :?ir, 

i-HUi-v <x^. lv ; £ I i^i;."a^ w '//i ;t'f#>> ^ii 
{<^>» r-rtsn ft. : **. u ■■: 4 
V) t</.-£^*j ■£ ■: 4- m hiz i -:--c . k- .f •; F(^jrn : ^' 

t! f^cc. .t-.^L' - ^/'fVHj,o-«i t ■ . 
Si; •/■''fe -&m to*-' :: l; >; * ! V v l : , ?8 

sTi;-*>-'-> ' ffl'thZn, - i " u Vo, 
A : Wff..o^.' , Mt.!l-C(t^L^ . u L T1£JIH 5«£ 

/ssnciiA l * '"i^i.'ia.. i 

tV. fffif?: !■<.'' K;^Vff*l;> r:Vt'Wf?^n-C L i 
■:■ -fft;:. a l ^ p ^ : Om-z-^.v-c^ . p si 

ii::'i»'Al/:.W(!.^u '''^>:-> -: A: 

[OOO'j] I t.' *. . ' f 'i\%Y\.. CC. flFfftA:V> 

0 i':if*"JS£** \ 1fht::f,m?> *h X i *€J$£ 
*:■■> : -f : ;> h , W^Ytif) o r, (' < 0-,WiiKfi'J ^zi, v / 
. : '"it'M ;Vo;^. ^Wt'-rfiit'-W^.-'M"^'^- -M^.> 
'^.fL-i-o e/l. fiff #f i 1 t - .■ ~ 7 Pf : ^ : -. v * ^ i. r ? * y/ .'L - * , ,, A 

1 -'j l ••■ /ivfc^.i -'fr.WTit, a^nfv^' L ;: 

[UU1U] 9 - 1 4 8 3 2 9 ^(lli, Mill: 

)V}- L ^[MiTO!:fc^ ^ -limte r i. "r/fJl ' v# 

'tl/|?.^ h y/^7 0 4i*t 1 !: 1- ^"[^ 

■nr-j7o i, 7o*Jit, -.^/iu ui^ t p s i 
[ooi i] el"™-', f 7 o 4 i^.-fcirtc.ni] l -c 

:-:^B 7 0 4fc-oO(t#ven.HM'A 1 1 7 o 
'■'jMfrii'-Vt-.fit^it*. 5- -:<l:*Jfl:fi|if*J <l.f r > 0 ii niHJ TT-.*> 


(3) ^ffff! 1M) 0 0 2 18 8 5 

■1 

f :'T r ^ 7 0 4f^:fiiffiir('):f!l^J:Lir, ffl^f v f ' r %7 

v<;.:fii.L-/-.flFi«.- / . I -v^fw (J 4^»!fjltt)-t:/^ f :'/'Mi* 
^'u h y ^ 7 0 4 ^«i*Sfii«[^S4-^* < 

i i ( t , ^(^l/r^L^ * vf* i 'i tf. /, A_ JTil V i : 1; L 
l • I n i n l n k u ^J^i:, W^.i'M'^ 7 'tf-l ^f+M^it 
tfp Si o^/,.W^f;' I :-'^ir IX ^mt^^/i - 

'■.'/o 0: Witty I- * r ^ 7 0 4 . u L -:-ft:V;:m 

pig-i-viia^t^-i-^uii. iLi^jA-^ 'UnmT 04^ 
^mf*K^3c7 o -.^'i-x-ttmi '\-iUi\-t<'c; -t\ ^ 

, u i. x^i -Vi ^ 7 o 

4 j/;^- L X X ^ -'tfoi&^-W&fa 

W L.V;t^a*Vr,-i\ l./V'M h, Ff'L u V^ 0 t 

[nit i -] .t:-"Sci-:i|:^ (.; M r .4-lf]i , . ^ 

^ i' >■■'' f i.-SSP^-^.*:. v. - y' 
l-Pi-if-.L. ^L^'^^i^a^'mXTiJ tr>w^;: 1 
^(^r^)^;^^' - - -\- ^f;o'.n-.-i- 1- : u t*x * . 

30 Wjn I .. L r i" "F^V ^^Of;/^ ^'^^ftiltt-fo - d* 
[oo 1 ] 

aj-cm mmm±± ^ s ^ mii&ttrm & urn- 6 
m ^i;r'ic''^v[in.+ff i-^^ l -■: K'^-t- i-r.n. ± -<r 

mm^^-mmx h < ( ■; ^> r ^ ^tm, 1 : l -ci » 
[ooi4] it-., tKM^xittm^wnn, ->"'t v:^ 


[0 0 15] t :^;irt' 3 rd4i!''j%i:j|,'t „Vf f:^ 1 £ 

tihn^riun^ \^r^^Mm-v *:> i y y lx 
[oo i h] •;/- . pYpMj 4 riUtft^'Wi-i. £ 10 

r . k * : -i-j> - ^ «-^>i$t b l c i >o. 
[ooiT] ii/r. k ( ;fi.MJ5.i[i4K^^Hf|ct. l 

gf. ■ ;> . ' v& '.irf 't * j *:J. r/-i -lit* i*.v « s ^ f -j- , v . v - - 

■ - .1,1 -v > -1 - ' - i . i * t, i . . . r 

J -■■ i^- t- " 'J ' i.; ^ * >■ „ 1 1 J iM .. . 

[00 1 X ] 

[ %i ; Jj''<^-fe^tf: '&] l.i 1'. t-- 'fc W j l') iilwiiF.;?fe^>]:ii;{l 

r.fv.m- r-i >v'. *, a v i i- ^-f- »:, >- ii\ 
imp<<$M) l o l t." T MtiWMM l o 2 l o 3 
£:, 4 f: 1 f a i), l itffl; l o 3 £ ;AA "C 

l 0 2 l h;fi:i:.-/¥'.1in:H* : ^(> * 'i-)-i-^/i1c 
-«-?.i>l 1 n>)>, 

[oo i '.»! t-Wje;:. j/u; l o ;i;;)f,,t^ 

>i 5^rni't^m(^ixrf. a l ) l o 4^Y-zmft. *\ m 
% l o rm^&IWiJf tfi^h v^^m : W*J/Hi\ 
A 1)10 S-/.^^;;,*. i: ^ } : \ -j 5^ t.Vj.t, 

M^.'^v;v< 4- i : i-t • • \ tii,?,^'^; int \ i . >v.i< u \h 

K^ :. i - ^ f MU (. : 1 0 :* i:H::/.^^>M ^^^iilfl 
»'(-iA 1 ) 1 (1 4 mil ■■. WtftVi y -\ifin'/M'>;?i; 
^^iv.iH' .tM>f a 1 :■ 1 0 .>i'- v - :-v^z 

• , fT^i; 1 0 \\ '■' ■^;t:.- , !-.»lll ■ A M 1 0 4 rfif 

/^■^li- ■ 1 "ci^ :■ 

[ 0 0 2 n ] 1 ib)t/ .1. 0 i- : •; TiTtTM ^ t 10 4, 40 
1 0 r> >L-^/^L./:-fv. iL'?-[f'jm^W^;c\n j -;'^o 

X, W^t1:ttff 10 4, 1 0 5 l-?«Sn I 0 3 ['Jto*^ 

HI - 1 0 4 £^1 -:r-rJ.-i- r j iX- 1 (c). (d)i 

>] 1 U-)IU'MI»;.: L/. V '//l-F£./;i/)j£[|i. ;<l 1 f d)K 


£ff£ ^ 0 00 'J 1 x 8 5 

K^fH^ '-I";) ~ Hi J; --:>-C tfUM 0 3^)^nit1:^ 
H(A l M o 4 ■; , - > v-: ^i'f^ih 

-C^ j ^M, i^^l 0 3ilJf ..'^ii ^»i t V^ - /^W/v^ 

; : , m?,\\ k A ••: ^l.'Sj^^.^ I ft]*;:. Jf-TUnitN m - 
?r & <r t - 5 ^iirC*.^ - ■ "C . t v^fli]^ 

^: : 1 /.-v: Aro #wti m*.o s •■ j ^ ; : »f * 

t f^ ^ • . -> 1 >, *- tin <-* -.' * r , 7 ~ t 1 1 >i -t 1 1 

J V/ w ^ . J j ... , , t- -L"|i^^ ■ .11 

u, v ' "-r • \ \'. " -'.^W.kiiJf&J^rr-jf-^L, r> 
f.'i-:fii;:#7E'f1;*rHJ!^5rff ^-r^, UV.^r, ^i^^H 

^- 1 » '.u-f 4- f r ^; ^- l: - r- i^j ^ * *f ^ ; i ( mt^i;i^u ; '# 

.litlHH-ir^L-CPI^c-t-:. !JV. h ^ fi L iftJTi; S/, X 
i'i [ii] JfifeH ^ t -i- fii ; : ^ ?gn.* f t m £ Jf; /A/ i ■ v 1: f ¥. i : 

[00^4] t^-., l-.iJit'MS'-Cit, ^4l4fft M ^ -V 'io 
104, 1 i) r.£w\ I ■:-^ 1 o> L.'->^.. #'^i1;H^l 0 

''ho >>;ufi : . 1 . \ , A 1 li^i: 1 ), i*jy.n, - ^ 

; ' 7 i , ^"U' u , # l A k , *' : J A C r , - ■ ■;' lf n 
Nio /c\ '-ri, 1 ■ ->k^^h rM. fM •! : .. 

bfU : Si, « " u . I' b , Ti, |» .! , Sr. N ; . ' 

:1 . T .1 , \\ - ; ;'' : ;_' *> 1 - ! ;'- *t '. b> X 

[od;:;1] J jic/)^.-vi t. iaio:: ; :^;w 

■^(/'lii^'/h ;:. ii'Ufr. ^niil^M'fi 04, 1 0 
L/;-/A r/ft^i 0 3 H£^J^')*[AV ^M^-^.^^i^^ 

rill I :^.i-U^ f f . 7ft SH 1 o:u:t i N^A^dl^ 
TjS?irnn4v(/)*|;-»[;T i ^ML, Zh hM. # 


(5) 

7 

[ 0 0 2 h ] h r A XX 1 0 3 Xtf lAX^tX^ffe 

lx^ 

[On 'j 7 I fr-*>lMX ifcgfU ' X<' :'>9/tim ffi-W 

l:>-'m*>] u i: . ^5ct ii ]i'»^Ain^i?i-^^]-i-f:. c 

[ o o 9 ] l 

^Jtfif^J 1 XIX MiX'-*Vtic&fcnX)&fitc M3fi 10 

m&fxj o i i rr./j^L A. .t'-.nwj;:, wxnx 

ft 1*H l-.-n >-? „ 'XJIXX, d 

uX-^ f tfnfcU \vl-^lXjX.X AU*'J <' 1 t 
LA, :. -'-.U - ;: L X f-#ftx£t£ L* o 1 Xtf ^ L AiX 
xxf.l^x I hVv . - : f i ho s » »x 

-:^-'.x-,-(/ vi)i:xwf«i^a«> i-j'i, " mm 

2 i) 'J Wi o ii n ri!iM?-: v -Xtf ' Mc I A 'X, t h 

rC.F (vi-iiU X- Vt;V-ft.-r- X : XfcH^ -H '7^ *i 

o- -^iftitf 'J " 3 6 0 0 p. n;i-l-?f i^L /-.(J] 3 

( a i) 

[ o o :■: i) ] »x\ f> 0 o'C^^rc 1 :Vf"]'''Jft:>/'-< 
" "X:f jX- -Xx^x v- - «r . f liiJflifltAr 

Pit L A.&ij'Kfit v ' • - v ( l T s i ; : x , r i n& l-d; 3 
o n ni-xvxxx*Jisu ,vi tins^os^i) 

nm''^l:.!i^L/'.^3 (b')V 

[ o i ) 3 1 ] , V i : . i L' i'tflfeWWm i C M P ' i -.' if^iTi; 2 30 

0 :u J, W> T i Nfl$2 o s ^p-j;j : I. A. <j*] 3 

( c ) ) 4**X C M P h L X . I PEC - P L A N A 

Kfh^wc . t o ._■ ii 3 7 •-\u'>^i-if]i v. i \mm 

l0 v ^ :| . - u L > R 1 1 d l* 1 th^i''QC I I 1 0 1 0 

t 3(r-..^ft$iL+^ fJ^O^LWXViX 1 1 X.i^.f 

C 1 ( ) ( ) ( ) S I 15 A 4 0 i) ■■■'>*fiW '-■ A X r ' Srfl] 

1 \ t A . 'J r+flr/ft**, !r R «. d 1 LMvX' S u p 
r fine KMI'v' K .1* -i' ^ "f r-V • A , <. MHfff 

i n^i: i j 8..*.fi:i.-;if» l lLXit. r i NB?:'J o oi-B^ 

4 0 nii)!:?tL X. f^.l^O^^Itt) 0 0 run !r>Cdl'' 

fc^-. • / . ■: *MX1;LX^- X-.. 
[u 0 3 *J ] ^X, 5 ri nXX"<UJ£ X 3 //fii]i"fltj,:</^ 
- , r v i n , &ma*&% X s ri in tr» jjf : - " !J 
— --- : " V 'f i-V X , A 1 ( ) . 5 ".i C u 4 5 0 
c CX*.-.Wl. /if3t. ^rh<X^(t-:^^]^^i: ^ ^n-(A 1 
-ii r.°..C u> ^if^-vAA fc(M3 (d)), Al 0 

5 °uC u c'.^lll^ . 8 0 0 n m > Lfc.„ -I C> ^ ?f f-jfiij 
§£*3i: ? >"ftSniif:i. T i MI2 0 8 ^^^; v ^iX^^. 50 


¥f\W. W 0 0 0 2 18 8 5 

8 

^H^^^v)i.X T i 0 8 t-^I^t T ift^O 

7 Hi'-tl -^1^, 1 0 0 in k^(?>)l:i ^m%\V>'f 

[oo:;:(] /ci;, ^^.XIX ^^Xff^jf^-i- oflS i: L x 
T i N . u 1 i r cWii >tzt>, W, 'I a t:k<r.*'£W&. S ; 
N , 1 tl NX" ^l'.^-X f hflffi. . !' 3. f^{L^/c ir 
f h^-^X^t:- 7 ^<':r:'/, ":-^'ir-i-^ 
t;r LA £ A. ' ■ - vX j , - ' j -V : tiYh"->n*j 

■^^x-frm s o t; t tn 5 , " -.j . mum, v ,f < \ 

t V^^- X\ l .^' r ' -f ^^-fftjfff-i-o I h *,X'^ o ( 
A>3X. I i Nil-fJtt Vi ! !; N^^il/XIL^. 

[0 0 3 4 ] f^i^X\ L43tc)t" LX, 1 

P IC C P I. A N A R r f:MW e s i v c h 3 7 'J M</»^ 
[^XIUl'. 1 .W/gt"-' ; ' " . u L X, K'. (icl?l:l 
■■'■Or 1 1 1 0 L 0 h 3 (r^j^^L.t.^t.II-O-VWif? 
[f-uifjC 1 1 X^^fA X' ^ ftji \ 1: A. , - / h ^ L X 
R o d v 1 fl:^t r ' t C 1 (HMi.Xl : 15 A 4 0Di'' 
ffiMl A.L^XitjL v. X'., 2 ( ^F/ftX. rEi.-R.Ml 
elW'Suprfim- R N I i ' ■ 'I u ^'HJl »X, 

m^^xi-Pin >x, 7 v 'L- ( a 1 c u m: [ i USE 'J o 

7 XPt J; L A. ( 3 ( e ) ) : , I X\ Pnwii I- o r c 
e 7 O p s l , ] J 1 a t o n S p e o ij : 3 O r 
p C ii r r i o r S p e e c .4 0 r i> in - J) 
X. Wjt^RtltB'^-i'^T i NE^2 0 8 ±tf>A ! Cui 
' -rtfjftiff.tfj 1 0 u m»i'iWff 3 'ii;^ : iU'j 14 I) n in. X/X 
to, ■ -7/, f^WlffLX^ oW/'ff^i':' 1 il^OT 1 
■"A 1 L u^(? : ^jKZf?;^j3 m>c'>af,'fMj£(X *'J3 

0 0 run, '^. L r. X-'/'itftl . 'J. I X, ^^V^'Wiff 

A 1 5fffffl:i;;t- v-v Y 
'^*3 o n mUTXXX I J:^*Hi^.L -A, if:X, ->' 

vw-l:: .^xxx v u £A., ^ . --(Oinx 

[0 O 3 f>] rg'/>feM;X 1 0 a inJyLK^^nXSlOl »XCt. 

^Wjiiit. ^;>*^»^irc l t x.x., ima 

1 0 /i m t *) 'Lo \ /l'X06/A Ctoj: *i /j:'J^^ijtt 

^^f^^i:^»2^^;i-(:r^LXlx "n-iiini^ 

i ; nx *■ . -'t-kii- 7 . h i:^ n , m%\y>rt r >;&hx± ^ 

[ 0 0 3 r. ] ^|fef»J 2 

^Bfc{^J 2 X(X ^*tM(/.'^^ > h " " :^^:^^X 

&m&mx i t-, l^j 4 ii^-ifew 2 (OK^t^tMT v ^ / : / 


(6) 


fCJl/ho F-&-WrP 5 V ■(: *. , : ' r -H>-( t" 

3 0 0 a rn( 7 ^ ; ) c'K u 4-'"CW'^ L 

P^l. lmi:i('.':'/ : ':'M8ii2 hi:, -"i-il 
I ') ' v - - ir/:i- 

^^•ff/ci\ f mte'JJj. U v -- f ' : ff -ijV.-#" 10 

/, (-v i ■•-■?, -^■vv-''-^('Vl)(fL'i f "-^J<\f!l'^Jvii;ii:i 
h , . '^;f:i^ S i N 3 » i ■ /j- !< ^ ■ h *£M $ H 0 

:*^^-i-ttv. . S ; ITj + #n-j£Jin ■ ' : * w 
(' V I ) 1 1 L :■ "T ntflS I. 1 0 0nmi"l7 V'^-t-^"' /' 

/WHS (a - S ivh tJ " \ ki l :*x b 

[tf -V r .._.!...*»£.:.. e L ^ ■ - (f ; t' i 

><- ; .» w it nr • i. t. « -J i -u ~ .2- 'l-'t'- i '■»- — 

n' d: a - S i Jh r a - S i Jw i " V •■ - . . > *' L . >' • 
- ''?>■! IT. v.. i ;:- * j '.\4/jV^L , ' ' ■ r. . " <■ < f 

4 - ■ 'C , ' — v T&tfc 8 O 3 i J J. f >' h - 1' - ' '.17 to SIM, 

: - v s o »i --/A- 1 . -iWIISS I : - - ✓ " ( I liO 

}• I ) 8 0 1 6 

[ o o ^ s ] ;v\ r i-. o s '/JHi v-.-c \' n 
;:// s iO4? r 8 0H H. s /i m' 7 )^^;: fp-ntL. 
CMIM'MvHifL^fi^' tct;.. ( MP l : i 
1 P h C P L A \ A K f t:^W v s 1 v , h 3 7 'J NW) 
^[ft V'fjl v. 1 -.^CTifSf.'. v : ' L' ■ - u L t f t! b < i i fi:*M 
(/iSS -12 ^.ffjl •.-*•' I- h L/C K o «i c 1 tt:^'/' 1 
C I I) 0 0 !:SI'I3A 4 0 o -f(] 
I \ 'J ,-*:Wf/'ff u l "C . Hif ^ K-.dc 1 S u p r 

omr K Nil ' : > K u <*Jtjl >"C. u4 >/'... 30 

[0 0 3 9] CMI'Sff/'fff*:, 1 "oin- ; / 

[: o^Srfr-V-.-r-. .J-.ff{5;c : : : ^ ! V^O. I 
.i/* c i*i>;V?I*^ni''r.- -' " V'tji fV.t*. ' - 

■ "ft'f r4i / ("III- :{ > Col* (j*- 'I! i 'f' K " < n - r 

-'- . - ; r.iK u-/.tvm /i-. 7 .^s o £-;f --A: i :- i& 

y n < ^ ,i a i > i ) r. } 1 ''' r . . ' I- 

/Ji'l. f - I • V ■ « V l: 1 • L :;Am'> •// , t'l 

!'., . . i - : "V.; J ,l^ 1 ■• \ ■'- > 

. ■ m ; : '* l ■ 'l s i o 1*f :f/c I 
[oit 4 0] -/' r >iv. - . ; 'M '/«L^ r> o o r, t,() .10 
fy.^.^-y-A i: . ^IL^H-: 2 0 n rn(/)i* * / ' v I' 
/ 1 i'lf ^o:.1i il^-cL-C 'I' i \WrlM)n 
in ilnlc^L . ^ "A i o r. n i'.(* u ^ ^'VH 

1 ] ^fi 0 0 nnrW^'^^l ( « H 0 ■> u I: /";J:- ■ 
'I X 1 0 ^ -^[n]BV;:^W, V ' ^i/ l ' :^ A 1 


VfW. 2 0 0 0 2 18 8 f) 

10 

^8 0 9 c^^-.^lft,^[Vji:^^L(^ ---tr-- -t^;^ 

/ LMIli'/y^l^MU A 1 

.:/^ r> , Kitil/ l i N//,i'itN')i - >o - ir l: i: ^ 

i/J^^^i^^l >:-l^^:Mi-/i 
liKM-fo^X 1 1 !:fil i'i-6^^///8 o 9(7) A 1 tS^li, 
*'J8 /i miMWitf: L :4-o/:. J l//'l:t. ArF/-f 

1 \ 

[ 0 0 4 2 ] L/V 7 :.^, II'KC 1* L A N A 1< ILIlW 
o s t e c h 3 7 L'M(''^[?f^ll)l \ 1 ^WfffO ^ v ^ 
• -hl C, K <> d o 1 fi:Kt/'QC 1 'I 10 10^3 0 (l o 
^^ft/^^^MoCM ^0rffifu1fi(.: l l -■/tfatY:. 

\ i. K r. L X K o d ..- 1 fl ^c/. I C 1 o 

0 o i si; ha 4 o oioffcfeji./- it] i \ 

2 , Hi t. L K m d e 1 HiKtM S u P r c rn c 

]■ Nil* ' - K u :, l li v v c. ^ i *: 1 a i i _* i! i; 

,L:/ 1 l S>:'d N^'. — — C, i' *> v> u I -j f ^ 

r : 7 . 0 p- s i . I' 1 j 1 c ii S p c e d : 5 0 r 
pin, < a r r i o i S p e «.• d 4 0 r p in' ; ) ^f' : - 

, m% ; : ti i '/ 1 ■ a i ■ c u m < -r ^jK/ f&t-j 8 ^ m ) f • 

i'J'^if^Sr'j 1 rrJ'/'fi^Mtt. 1 :2. 5 'OltX'^i 
d .. m'X >f(J)Wm>'\L)$''' 'j^'ifif-l V l^ 1 ^' ./, A 1 ttfifl 
C^j;r (.-"/i 1 0 n t:ii ( \'~X*fr>-l> z )i 

\.t:... OH. -/^/i'/"' .'/iWM^ lAJ^ffG 

^8 1 1 -r l/>' ):• 1 O^rMPlFKlff. jA/C;^ t ":)'•!. 

A-l * YJ\V:\ * i>*>< 1 -rli'C\ //Jd^ft'^'^^^i h t -■' 

l v ■'. f iffi,'jnt:/jtr ^ ^>ift^vii^$:fV^i''6 : h i- 

[0 0 4 3 ] I d-'OH-ei/ .^Bl|^r V v- Y 

/ I " " v - r<<>) 1 1 -.-I-.' ''M f^iV^',:^}} 1 

■:. a S i Tl- r VMJl '/r.J^'.V^^'l 'X^IVIL^. 

/"ftv,',^,;- ij A:; Vni^ v t p 

[ , Ml M (M c 1 ;1 1 Insulator Met 

., 1 ) V v*/ >V i v m,; (-1- t k*t:Wt:WU 

: \ /• ; ; ; - /; 'X;«| ei 1. Ud^. '•• ! : '/ • ' ^. >-R'd|i 

1 ; - : ; s i v., - ^fi'VUW, pc 1 J' 'J •"• -J; t 

■ I i, IT. S id: • '. i: .Ji ), I'M r 'J f : 
f |- 1 4" ( V- 1 -i- : - y ' . • ' V ^ - - I ) % ; /'-/ V ^ 
/ ■■/ /r ./:>4 i^A*\^M\M\\^ 6 ;^;>r a ^ j 
[0 0 4 4 ] [-.ili-Ofrj-Cft. ;-SrMJl^/Tj> 

r t-Ht:^i^ t' ^W ] }]i r y&n)nzhli r &r>ti^ 

[0 0 4 :1 ] JL'teW 3 


-/?H ^- 8 ] 


11 

( i k o s ) v/iii «r : c \ n ; : r Wn]«tS£( >- 

] J -J . m\\LW' 9 0 i. 1 £ 5 0 0 n m^ :r 7^ "C f:" -*j1c L tt 

cV.-l:, ?£ft;i;.: r^B.^u ('ill' 3 K'ii- ,, 

£ # j i * n & rt^ y - / u c fidi* t u h mm. y 0 ;* 

Ci?-^ 5 0 0 r. m> <-*f;/.-U. ^ 

[ o D46] r'Vv »-o. r, o ci-'*.^--:- 3 :'/[»]'■' 'fl^.-*/'' 

I'- "*<:ut: *£to !: ■ v > f fiSJSfliRt '•■ 

mi f:.&t\m->> L r S )(: ';.. T i \W±- 4iin 

o 4 ^4 r> i)X. ?i:m{. f-ik. fait : .?L-f**if','faM?tM 
9o;i;:.' '* >i- i-w^'x^/.tz Ai o. .v\,c u H'4i» 

0 4 -.' > fjSJ? it. 7 l ) l ) r i i r i . u !., " , l ; A . ftttfll >C iJS 

i-pr * . i'SSil'j o :u; J, 1 1 1 ( ^ <■> > 3\\ '>/ "C A 1 o 
S f, ,C u ' ■■Wjm'f-.l t fr'J 1 O w in. 1 : .v 
[l.)i)4 7] I-'-Al n. 5".,<'i;.^ l .M)4-.''.l^ 

. r » .''/ : ;tuij;:tt . Al o fi u ^fle/vo.' ; 'J 

■' l a ; o. :V. t c u ? 

j'.A 1 (). .V"..C u '. , -;TSf-ii.:^;t-.^.'.,fL-i\ ^ / v I 
,t A ^;HA'i : . -'. h -c?Bi ./l--* '■: i.WWM'c : . 

[004 s] ."K-i:. -f'i^ frf; 'v..r-7'..": v 

k ( fsj <_ tf. 2 o j« mU 1 ) i' -*srn i t < -v v. v y 

1 •:- 1: : h * . .t: i s -o^ . " ; -r ; V 

V 'L ' -\ : ■ - 1 I ) ( > k l 1 V, h ■.■'.'©;-> h 1 f> r Ml 

r/l , . 'I :i: , f^^. ^^T. flt^-: -i'-ftll ^ 

#^a^-o^U i->/^M^ttAL, itA^-^^+'-ii 

ri'/ci ^ i: -".Mi-Bit: <t; .^^..\. v ^i v l 

XWm L . f«tX^t" A 1 C u 8?-' 'F-tfJf£f5ft 1 0 /i trO 

;i r .'i^;,\ a U?F^::i;ir 'V- • ; "t/-\ OnmU. 
•c a o .iif^ !i •■--^« : -.'. , ii^^ri-:jfi,:H l 


(7) ^.Vfff' 0 0 0 i! 1 8 8 5 

1^ 

11-.;: f^-'-M 'i'.Y. i. o;:-, w^i^f -r- ---a ■W??-.:'ir/ ) -flfi 
[o o r. l ] 

[fffeWj-.'-y;. 1 *!:! iJ.hli^ff) I. L lc. ^.1:^ 1 t'-^Pq 

fkmiV''t-W^£ L ^ ;-!-/. .1: 9 1 : 1. _ c 4 J * 1 . ^ 

i'-?f-hVi.:^n i "C . l. 1' ' J ' f- 'r-^-x : u A:-: ^ 

V »■•;■■:■■>. r:. + -. vftL#n^7v'' - ' ' -\- -J * 

* ;-fv: ^:-^, 1" ''-''^'.L^L.. r^lMW ^J^- 

:■ v \'-\'-\?."'tc \ .\* v, .^i,;:. H^rmwi'."*^ i . 
[nor. 2] -feA-, t/'^P^d t^iff . v>/-- f 

irul ftil^^fai-iW^^ji'ijS'j-C "± , irMttiil 

si. j ^ f - *fi^/ i : % k % mm i> i ■ : 1 1 j.#a 

50 /St'*IBI-&.'fidL, ^fli^T^^^^ffl^-C, -l^htcff;./^ 


2 0 0 0 2 18 8 


13 

[0();)4] nff.frirU j«^i'.?f: 

C A ■: -J- 6 r t "? . \f >/ v v < - - -V h co ::f¥. *; 


m^&fjj] 

101 t^*<4Ulte 
l o 2 ^f.'Sl^iH^ 
l o :< «frn 

i o 4, io5 n?mMr\ 

1 o fi fimit'itrmt Lxmifc-i'&ffitil 

2 o i -mfr&tii 
2 o 2 j^i^k 
20^ m% 

2 0 4, 2 0 5 / '/n-(A 1 C u) 


2 0 fi 


[L-'l 4 ] 2 cM^'VicO" !' -f ■ /-v h !J " *i# f */ 3 20 

IX 7 ] --' v ; . fi; 'i^]-}- >^^x-?h 

[ > ] S ] 1 L 7- rf'J I* H 4'ff/ff *r & W 3 " f " -6 * < " > *> 6 ., 


^Tr.^f ^-Ch 


2 0 i» 

8 0 1 

8 0 2 

8 0 'A 

8 0 <♦ 

8 1 0 

8 1 1 

<t 0 1 

<t 0 2 

jt o ;•! 

it 0 4 

< t 0 5 


A 1 C u H£ 


[:«]2] [jx]5] 



[213] 


(9) 


me] 


Vf\W. 2 0 0 0 2 18 8 f) 
[2] 1 o] 



(10) 


VfW. 2 0 0 0 2 1 X H 


V V- mm HA06 JA03 J AIM JA33 

JB:M JB33 JB58 KA05 KA10 

KA 1 2 KA18 KBO-1 KW22 KB^5 

MA05 MAOS MA 15 MA 18 WA27 

MA37 NA01 NA07 NA19 NA28 
NA29 PA01 

5F033 AA02 AA04 AA13 AAI7 AA29 

AA6-1 AA66 AA68 AA71 BA02 

BA 1 BA15 UAU5 BA38 RA 1 1 

CA01 EA03 EA11 EA19 \l\2o 
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